INTRODUCTION
Poor school sanitation and hygiene is a major problem in developing countries and remains high risk behaviour among primary school children. Over 1.9 billion school days could be gained if safe water supply and sanitation are achieved and the incidence of diarrhoeal illness is reduced (1, 2) . The total global economic losses associated with inadequate water supply and sanitation was estimated at US$ 260 billion annually (1) .
Hygiene is a very personal subject, and encouraging changes in hygiene requires skill and care. The United Nations reported that there are 2.5 billion people who still do not use an improved sanitation facility and a little over 1 billion practising open defecation. Diarrhoea is the largest cause of under-five mortality globally in developing countries due to poor personal hygiene practices. In sub-saharan Africa, 44% of the population use either shared or unimproved facilities or an estimated 26 % practice open defecation (2) .
One of the target of Millennium Development Goal is to reduce by half the proportion of people without sustainable access to safe drinking water and basic sanitation by 2015. However, the world remains off track to meet the target of 75% (1, 2) .
Health and health related problems are prevalent among school children, and adolescents in low income countries, partly due to their needs, have been largely ignored by the national policies, strategies and programs of the countries (1, 2, 3) . School children and adolescents are at their critical period in the lifetime that determines their current and future behaviors and risk factors related with health. If they are equipped with health promoting skills at this stage, they are more likely to adopt and sustain these behaviors throughout their lifetime (3) (4) (5) (6) . If knowledge is supported by enabling and reinforcing factors, desirable changes may occur in the school setting and in the community. Although the need for sanitation is widely known, reality does not reflect this perception. The gap between knowledge and practice is a common barrier to achieving health outcomes (1) (2) (3) (4) . A substantial body of evidence supports the effectiveness of school-based health education interventions on the development of the knowledge, attitudes, values and skills that are required to make the most appropriate and positive health-related decisions. School-based health education is recommended as one of the four pillars of focusing resources on effective school health (FRESH) that address priority health, hygiene and nutrition problems of school children and adolescents through the development of knowledge, attitudes and skills for promoting healthy behavior and lifestyle (3, 5) .
Communicable diseases are considered as major causes of illness, death and disability in Ethiopia. In Ethiopia, 60% of the disease burden is related to poor sanitation and hygiene, and more than 250,000 children die every year from sanitation and hygiene related diseases (7) .
In Ethiopia, National Strategy for Improved Hygiene and Sanitation has been developed to complement the existing health policy. However, the existing health information dissemination in schools mainly uses didactic approaches that lack a strong skill-building component. Success of school based education requires integration into the schools curricular and extracurricular activities with adequate time and intensity which do not exist in Ethiopian schools where health promotion activities are usually limited to special days and campaigns (3, 7, 8, 9) .
Providing sanitation to people requires a systems approach, rather than only focusing on the toilet or waste water treatment plant itself. However, in Ethiopia there is scarcity of documented materials on the appropriateness and feasibility of school based interventions in improving personal hygiene practices. A wellorganized comprehensive school based personal hygiene and sanitation intervention is not yet integrated into the school curricula in Ethiopia. The limited practical experience and clear understanding on how to implement as well as the lack of evidence on the types of effective strategies for the country's setting are among the the factors that hinder the implementation of school based personal and environmental hygiene in Ethiopia (1, 7, 10, 11) . Therefore, this study was aimed to assess the effectiveness of school based peer-led approach in improving personal hygiene behavior and competency of school adolescents in Jimma Zone, Southwest Ethiopia.
METHODS

Study area and setting:
This operational research was conducted from October 2013 to June 2014 in four primary schools of Jimma Zone. Jimma Zone is one of the 20 administrative zones of Oromia Regional State with its capital Jimma Town located at 350 km from Addis Ababa in the southwest direction. Jimma Zone has 18 administrative districts containing a total population of 2.5 million with the majority (94%) living in rural settings. Studies from Jimma Zone showed that school children in the area are affected by different health problems (12) . Study design and sampling: A total of 1000 students were selected from 4 schools which were composed of 2 rural and 2 urban schools. The sample was calculated using Gpower 3.0 with the assumptions: 90.4% expected prevalence of poor diet and hygiene practices among school adolescents (13) , margin of error 5% and power of 88%. This gives 434 sample size for both control and intervention groups and multiplied by design effect of two. Finally, 15% of non-response was added to give a final sample size of 1000.
Sampling was done separately for the control and intervention groups based on proportion to population size of the schools using a simple random sampling technique from each school. Data on outcome measures was collected at baseline, midline and the end-line from both students and their parents. A cohort of randomly selected students and their index mothers/ caretakers was followed up for a period of 8 months. Intervention strategies: Intervention was done using a combination of strategies: demonstration, poster, role-play, peer to peer discussion, school media and health clubs. The intervention was implemented for a total of 8 months.
Situational analysis of needs and resources of the target group was done prior to the planning and implementation of the program. A detailed intervention protocol was developed based on formative assessment done at the beginning of the study. The formative assessment was done using exploratory qualitative research and on a desk review of available literature that shaped the detailed content of the study intervention, including the selection of behavioral models and preparation of education materials/resources.
Then, nutrition and health education specialists from Jimma University and Ethiopian Public Health Institute worked together on the design of education intervention including the selection of appropriate behavioral models, key messages and skills for promotion, development of health promotion materials and training modules. Then, the designed intervention was pilot-tested in two of the intervention schools (one urban and one rural) for two weeks, and final modification was done based on the result of the pilot testing.
Peer-led health education in the school was focused on general sanitation education concepts and skills. The peer educators were selected to teach students in group though demonstration and role-play. This was done once per two weeks. An informative meeting was done with the principal investigator and the supervisors to review peer educators role as educators, the importance of attendance for participation and its voluntary nature. The activity was aimed at developing the young children's knowledge, attitudes, beliefs and skills to enable them to be responsible for and to protect their own health. In addition, health messages promoting hygiene were also developed and posted on the walls given to peer-educators to refer to and deliver appropriate messages to group of students. In addition, teachers were expected to motivate and reward these peer groups where leaders acted as peer educators. The following procedure was followed to appropriately supervise the progress of the intervention with an assumption that a given students were exposed into multiple messages from first their intimate peer and then peer education led by peer educators for two days. Health messages developed in the local language were disseminated through minimedia. Teachers who received training of facilitation also guided and advised the students necessary. Technical and material support was provided for intervention schools to strengthen/establish school health clubs and school media. Material support was also provided for control schools. In this intervention, the peer-led educations were further inspired by messages delivered using school media and health clubs. Audio records were also opened for students in Amharic and Afan Oromo languages once a week. School club members, journalists and students working on school media were involved in delivering the key health and nutrition messages using artistic skills (role playing, posters, storytelling, debates, drama and audio-visual activities). A committee was organized in each school with members from representatives of the school principal, unit leaders, club and peer-leaders. The committee had periodic meetings to identify and prioritize sanitary and other health problems and to create awareness in the community about the school-based health and nutrition education.
Data collection and analysis: Data were gathered using structured questionnaires and in-depth interviews of school principals, students and relevant teachers, observation of the school environment (water, sanitation, playing fields, available health services, school clubs and other extra-curricular activities), review of schools curricula and their health and nutrition policy. Data were collected at baseline, midline and endline of the study by trained research assistants. Data on socio-economic variables, the primary and secondary outcome measures were gathered using structured questionnaire through interview of children and their mothers/primary caretakers in the local language. In-depth interviews of school principals, students and relevant teachers and observation of the school environment were done to identify the appropriate intervention strategies.
To avoid the possibility of measurement bias, data collectors were blinded of the study objective and hypothesis. The items to assess knowledge, attitude and practice were developed based on the key messages promoted during the intervention. Morbidity status of children was assessed by caretakers' reported illness for the last two weeks. Monitoring of intervention implementation was conducted by supervisory visits to schools and performance evaluation meeting with the school principal, teachers facilitating the peer-education, heads of school media and health clubs. Periodic field visits were made by the research team. The research team also had periodic meetings to assess the progress and discuss necessary adjustments.
Before entry, data were coded and cleaned for consistency and completeness. Data were analysed using SPSS for windows version 16.0. Effectiveness of the intervention was assessed by comparing intervention and control groups at different points of intervention. To account for the effect of time trend, difference was measured using repeated measure analysis. All tests were two-sided and statistical significance was considered at alpha 0.05. Multicollinearity among independent variables was detected using variance inflation factor showing that there was no multicollinearity (VIF<10). Principal components analyses were used to generate composite score for practice, knowledge and attitude variables based on individual questionnaire items. Ethical Consideration: Ethical approval of the study was granted from the Ethical Review Board of Jimma University, College of Public Health and Medical Sciences. Before the commencement of the intervention, a meeting was arranged with parents to explain about the purpose and nature of the study to obtain their consent.
RESULTS
Both intervention and control schools had much similar social and demographic characteristics except maternal marital status and educations level differences. At baseline, the mean age of students (+ SD) was 13.55 (+1.99) years (Table 1) .
Baseline data showed that there was no significant difference in personal hygiene practices between control and intervention groups except drinking water from well-protected sources, hand washing before handling and eating food ( Table 2) . The findings of this study showed that there was a significant difference in personal hygiene practice between the intervention and control schools (x ̅ =0.33, P<0.001). Among the control goup, there was only a significant difference from midline to baseline (P <0.01), but in case of the intervention group, a significant difference was observed over the follow-up period from midline to baseline (<0.01) and end-line to baseline (<0.001) ( Table  3) . As illustrated in Figure 2 , the proportion of adolescents who reported illness during the past two weeks before the baseline survey was significantly high among the intervention group (5% vs 3%, P=0.004). However, the subsequent follow-up showed that the proportion of selfreported illness was significantly higher among the controls (7.87%) compared to intervention (4%) schools at midline (P<0.0001). There was no statistically significant difference in morbidity between the two groups at the end-line survey (P=0. 991). 
DISCUSSION
The objective of the study was to investigate the impacts of health education intervention on personal hygiene behaviors and practices among the elementary school students in Jimma Zone. The findings of this study showed that there was a significant improvement in person hygine practices with the intervention period (p<0.05) among the intervention schools, but there was no significant change among the control group. This finding is consistent with studies done in India and other countries where personal hygiene knowledge plays a significant role in improving personal hygiene practices and attitudes (14) (15) (16) (17) . Studies from different parts of the world also showed that there was a significant difference in personal hygiene knowledge and practices with the duration of intervention (14, 15) .
The findings of this study also indicated that there was a significant difference in personal hygiene knowledge between intervention and control groups at the end of the follow-up period (P<0.05). Overall, our findings are consistent with previous studies that documented knowledge and practices of hygiene among school children in developing countries (15) (16) (17) (18) . Studies also indicated that family socio-demographic variables like paternal literacy and sustained health education programs on personal hygiene in the school at regular intervals with greater involvement of benefit had significant inputs to improve the personal hygiene behavior of school adolescents (14) .
The proportion of adolescents who reported illness during the past two weeks before the baseline survey was significantly higher among the intervention schools. However, at the mid-line survey, the proportion of students' self-reported illness increased in the control group and decreased in the intervention group (P<0.0001).
This might be due to seasonal variation which can causes outbreaks like diarrheal disease and malaria especially during the rainy season. However, there was no significant difference at end-line survey (P=0.991). Research review from developing countries similarly showed that health education had a significant input to sanitation behavior of school adolescents and their families. It has positive health consequences related to increased health education (15, 16) . Other studies also showed that infectious diseases like diarrheal morbidity and behavoral change about personal hygiene are very personal subject, and encouraging changes in hygiene requires skill that can be improved through individual and community based education (13, 17) . Generally, there was a significant improvement in the knowledge, attitude and practice level in study the schools compared to the control group. Therefore, there is a need for proper health education intervention through the framework of schools for the improvement of personal hygiene behavior of school adolescents and to reach the their families.
Although this study has a significant input for researchers and policy making, there is a limitation in that it did not include students from kindergarten and the first cycle primary school (Grade 1-4). Therefore, there is a need of further study on how to use these school students in improving their personal hygiene practices.
